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(54) HIGH-SPEED MULTI-CARRIER SPREAD SPECTRUM COMMUNICATION SYSTEM AND 
HIGH-SPEED MULTI-CARRIER SPREAD SPECTRUM COMMUNICATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-speed 
multi-carrier spread spectrum communication system 
that can remarkably enhance the frequency utilizing 
efficiency. 

SOLUTION: A transmitter A1 is provided with a serial 
parallel conversion section 1, a direct spread section 2 
that directly applies spread processing to each of 
parallel data to provide an output of a direct spread 
signal, and a multi-carrier modulation section 3 that 
modulates the direct spread signal with different carriers 
to provide an output of a multi-carrier signal. A receiver 
B1 is provided with a multi-carrier demodulation section 
6 that separates the multi-carrier signal received by a 
reception antenna 5 into the carriers and outputs the 
direct spread signal, an inverse spread section 7 that 
applies inverse spread processing to the direct spread 
signal to output parallel data, and a parallel serial 
conversion section 8 that converts the parallel data into 
serial data. The multi-carrier modulation section makes a 
carrier interval, when the direct spread signal is modulated with the different carriers, equal to a 
symbol rate outputted from the serial parallel conversion section. 
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- % legist Z>>^ U;l >' V 7tlg.mt t^tU 

5 -> U— h (en L < t & £ £ £ L It t Ot'S So 
[0 0 2 6] COMfiJttCcfcD, S&ISfiJffl^I^tt + 

-v y 7gsac itm l /c <d fc ft o . * - v y 7 a^man*- n 

[0 0 2 7] 6 fcKttOBKfcT;!/^*-* U 

•5 > y t>w^ isfrm&ftwmii'r- z tuisM s nss 

i^t'J77> 2"Aff5)JSPg|3 1 , ->'J7/W<7 

xr cmiommt&WLm^zmti-rzwmzwi&t. rc 

-m?-**v7mmtmM-t2>mm7>7-i-£ttm 
*3«7>^-fc» gm^** vT^^zmmmcm 

mLZttl&tZr ciOt7*+';7?;t)ilit5Sf^ 
UT5>^*AftiJ9iJg(5t, Sf7yrtTff?tlife 
vrt^** 'JTff^^Sfl^^^ 'J T-^ V^SPJWffio 

L/;l/-7— £ A* LT i"J 7)\st- * lz.%LWi? 
SftS*+y7^£Il*ff5fc#<E>4 1 -irl>7IHJ 

[0 0 2 8] C©«^fC«fcD, jajft»5PJffl»*{i 
•J7RxsO'!l?;l/U— h) fcifctWLfefcO, f^fr^* 

[0 0 2 9] If^7(C|B«©iSjlvyl/^+y 
h 5 AffitSOifl^Bfi, ai*-r £ vyl/^-v 'J T{I*§ 



3iit§{i7>77t£{il£B£:§{i£IBi:-y--^ b- 
^fcA^fiKSSSiSv/l/?-*-* »J7X^ b^AJfiSfciiff 
8if*oT, "9— £Sfl7>^T*§ 
iStiyiv;l/f*+ »J 7«^%2H3gBfc:»5-rc £%. 

t JTm^*&M<&Mlcm<E>-?££%:<mg:m7y'ri-lc 

rmmzmm-rz tmcmjkt^fr?-** v 7\m% 

;l/^-vU7M#«-^+U7S{C^SILTr cfi©B 
-v U 7(tWSB}^50tt*«^tuS^^Ta«tt)Offl#4: 

■r— 5 £v < v U;b7— ^ ft^-T > »J 7;l//^^ Uyb^ 

cfBOiSSSSSfcfi^tcMLTSft-S^-v U 7Tf«H%R 

■e^iS^ff 3 ^ * 04^ U 7F^fil?: -> 'J 7/1// ^ 
& tti ^3 ^ ti^ -> > U— h (c ^? L < -T 3 c 

[0 0 3 0] C^figKitK (4^^ 
y7|^x~>>'#VUU-h) lcktmi>fct>cO. 
*VTmcttMLrct>(D£%i9. **0T&*mija-?ti 

[0031] m&m8icmm<D&m-?ju=f-*-vV7X'< 
$ v 7 Lmmm ikmt, muttz^iv?-** y 
^isr^£ntcxtiLrc^)i^-^^ vTimzmtu-t 

z £ frt>i&z>-Mm-?;i< ; j-** y 7x^^ h ^Afetstam 

«^n7cv;i/^^ y 7fi^?^fis»{cjie,-rc: tft 

y 7«^*s«a«K:ii6-rii < m&mryTi-ic 

7{m&&m??> £mz3mt^)i^\ y 7«#* 

l J7i^^*t y TmicftMLXN cfioifi 



(9) 



ftffl 2002-26870 



■v y Tmm^t^iDtiiiimmcm^rmm^m^t 
©w<o*Ke««»E««*tttH-r * mmmtt.rn.mmm 

^mmmttummcm^zN c mw?** y t<d 

ic&y-7*v y Tm<Dmmmti*m®-f%m<m** y 

m<d;^ ujit— z\zm&t § v T)\"^ 

~ $ iz pt l -c\£&m&*n o t n c m<Dmmk 

fr3v/U^**'y7£Mapi:%*rU v;l/^t>J7$ 

coo3 2] c<D&i$.ic&9. mmsLmmwmt (*-v 

[0 0 3 3] W^9fcIE«<?)iifjS-7>'l/^+^ 'J7X^ 

7— $ ^ UjIs-t— Z \,cm& L T tB^-T -5 %/ V 7/1// <■ 
=7 U/l/g&gBfc, i/V 7/1//^ UJimWiffifrZ?)'^ Is 

mm&WLZft -5 «fc o ics/y tjw^ ujim&gfifrz?)^ 

7te*f LTBS&lftfcfToTN cfii<oe»tt»«^*m 

a-rsBftttttasfc. Ncffl^it»a»m^tc«LTa 

^ T-^flSnfcv/l/^^ U 7{i*§£:&*-v U 7*51;: 
#«LTN cffl©B»lt««**ffi^5v/u^*+y 

rmm&t, tji?-** y 7'<mut>^<Dm.^mm 

V y tf > yg|5*-> P>(D/<^ U)l7-'— $%:i<"J YjVr— 2 IZ 



[0034] c\<Dmmc£o, Mwa&mmubmt. 
j rV7mcitmLrc&<Dt%:*). ^ + y T'ii^tiijp-r n 
[0035] i o {cre«co;iiiiv;i/^^-v V7x 

fAT^or, ->y7/Mc^e>tiT*/-c3i 

W^t. ^(iLTI/^NcfacD-t^^yzcOd^^ 
^tcfiJO^T^r cl<0^^*t'J7«r4it5fi 

* + u 7 si w» 4: , > y ^ wi^anffi ^ £> w * ^ 

ti^/^ iwl/^-* i:^^-^ y 7SJ®S|5^e,om*-r ? 

*fLTiasffiS!£^fTrN cffloi£»a:ttfi^*tt*-ra 

{cWLTS^-a^-V y7T^H^ffoTT;b^+^ 'J7 

fi^^(±3^-r-g.v;i/f : -^-vy7^g(5fc N w+tu 

i&^a^cdbIjSsv^^^ y 7<i^^§M-rs^7> 
7-i-t., ^m7>r-i-r'<D^mm^^mmm^Bmt 
z> t mzmm&wfr e. o?^f+ ^ y 7«^*? m 7 > 

^7 V-7-^TS{I^nfcTyt/^^ y 7«^?r&^^ 
y7«fC^ffltLTr cfflOitt»tt««^*lli*-r*v/l/ 
*-**VT~Vm»t* ^■Jly c -^- J rV7mmm^(Dr c 

7£mM&m<D~>V7jW^l>>umWiBfrt>tiitlZtl%'S 

- 5 > ?"gi5fr e<DW^j'7-^<fco?^+-vy 7flia*a 

Wf «*-vy7M*BftlUBPt, f7l/-5^^?»i 
?^fc/<7L';l/f-?*-> l J7;l'r-^(:I^t5M7 

^e.nT*/cjM{tx— *i£>^ isMcmwtfr* ~> y 7^ 
>^i»]sm$i&h. **v7mmtt}tu&fr£><DBiti7 : - 
y 7oiHa^j**siifs^^ y 7$'J 

mmcMLTm&z^-v y 7T-^p^ff ot?;i/f*t 
V7m^%y— u— ^^aiTi-rs x'yb^-v >j7t 

7X^m^r> h^:(D^-\ V7mm*i/V7;W^lsfr 
^J&gflfr S tb73 £ til. ^v.-t-C/b U— h fc^S L < C i: 



(10) 



tSPI2 00 2-2 6 8 7 0 



[0036] ccommc^o. mmumm^mt (+-v 

[0 0 3 7] *$£W(DnM<DBMlc-3^T , 01 

~0 1 O^ffl^tlitl-o 

[0038] mmmmi ) 0 1 iz*ftffl<onm<o& 
m 1 fc^itsia^i^** y tx^^ h ^ Affiifcifiv' 

[0 0 3 9] HltCfcl^T, '>U 7)W^ U/lM&ffi 

u mmm&2, mmr^y-i-A, gmyy^i-s, 
mm^i. /^U)ii/VTjimwiffl8izmi 1 tmm 
©*>©&©t\ iwi— ffF^ttu mmir&ffi-f%° a 1 

fiiMflSB, B 1 tiSffiSB. 3 t±itSfi£i!(a5 2 fr^fcb 
■9-r*+ U 7*) T«ffoT?;l/f*t y Tm^^ta 

NcX Be 



{(Nc- l)XBs+2XBc} 



^^yr^insPT-feSo 

[0 0 4 0] ^©J^fcWJSSftfcBEJSvrt/^** U 

mm-?*, 

[0 0 4 1] ^ffgfiA HCfct^Tli. $f\ -> l J7;l' 
/^Urt/g&gfll fC&^T, £ff Lfcl^y 7 frW3\<0 

vt> ia»tfi»aP2^6a*«naNcffii<oiasiffi*fi 

[0 0 4 2] C©t§£\ V(D& 

fct)Olf«gHS«) tt (&2) ©«fc3fc*So 
[0 0 4 3] 
[»2] 

~ 0.5XNc 



Be = Pg XBs , 

[0 0 4 4] (JS2) fcfc^Ttt, ^t'J7tNc 
***©**&#£ijK:JtWU 0>J;U£N c#6©*§^fc 

[0 0 4 5] SffSMB 1 fCfeVTti, ^£-/rLT3t 

tc*5V^T> §i7>ft5T*§flSn/iv;l/^t U 7 
flHr**** 'J 7miCftffiL. Ztl^tlZ^—X/O F 

^lt> a»ss»as7te*jv*-i\ vm+y 
rawap 6 *> 5 aj* * n «E«jK*e^©#4 lt 
jS«assc*fT^\ #©^ u;u-> y T^aaw 8 {cfci^ 

[0 0 4 6] JW±©£dK#*fi&©JB«fc:«fcnfcr. JMffi 
St a 1 ^yy^wcjMe.nr^fciMffix-^?:^ 

y 7T-g^ffcT7^t y 7 mmt &t)f 2>-?>i 
VT2£m»3t. v/i^^-vyre^j&tb-rs 

iMff7'>^-f4 t%tU SftSBB 1 fi, £J*rsv 
A/* 1 ** y Tfl^Sfl t5S«7>ft 5 SfiT 

vt 1 -^ 5 T*Sft^tifcv^^+ y Tfi^^^-v y r 



Pg » 1 

y t;u^-^ fes^-r wi/-> y 8 1 * 

v;l/^^y^^Pg|5 3(i, ^5^t'J7ft 
W*fT 3 i:£©*-Y V7?3m*~>V7)l"^l'}l&m\i 

fcChtciO, «»»*Jfflj»** (*+'J7S(X'»t; 

;i/i^-h) fcjtfiaiufct,©, -ratJ^+^yzftjcjtw 

[00 4 7] CmM(DBm 2)02 ti*fgB^O^ii©m 
[0 0 4 8] 12(CfcVT, 1 , i"J7;W< 

9 u^asasp i . ii^ffimgp 2 , y t^usp 

3, ^17^4, «fI7'>-7 L -f 5, v^t^ 
illlfgP 6. J5St£SSc0i5 7 . /^U)W>V7^m^8im 

©itlgtfeitfS^^D F T (Discrete Four 
ier Trans-f orm) MLTN cl<?)^7 

[0 0 4 9] «±©«fc5tc«j«snfcifcav;b?-**y 
7X^^ F-5Aii£i!(a{tiyx-rAtco(,^T, ^©«j^% 



(11) 
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[0 0 5 0] iMffSBA 1 (C*5l/^Tlis 3:?\ is VTA* 

fr<=> ttift £ N c Iwl/x— £ fC*f LT 

<^T> a»S6»»2*»6ta*S*i*N cilflolftftffilMI 

[0 0 5 1 ] V/l/f+fJ/tiaiST'OS 

*■«„ cioB#o«igS(ffJffl^T| 0inajBi£ft?&««iS 

t> <0M«£S2£» ti (IS 2) ©ckofc^^o (ft 2) 

fc*>^T(i, -y-^-vyzftNc^co^^t&^Tjtc 

{f^MB 2lC*5^Tf;iU S^^LTatSSBA 1 

m tit t * 'J 7 ft 9**fi7' 5 T*§ 

T>7~j- 5 T-Sff snft^ftt y rft^&^-f y 

T> D F Tg|5 9fC*5V^T, V/b^^^ 'J 7«gfg|5 6 

ig&Sfcgp 7 6 ? n § / ^ iwU-r- * «r > 'J 7 ;U-r 
[0 0 5 2] C<Dm&, ±I5D F TgP9 fcLTti:, X-^ 

[0 0 5 3] &L±<D£olc&mffi<Dfcmic&til£^ 
5 L ^ J i-yraMg|56^?.«it^ffii!(fI^?:D F TjaSL 

{(Nc-2)XBc 



LfetOfctSCtWf 5©t% +t'J 7ft *if to-r 

[0054] mm<D&m 3)03 n^m^mmmf 
m 3 (c j: sabs ^vi/?-* t>j7x^h7 Atsaaiflis/ 

[0 0 5 5] B3fC*5^T % *V7JW<?lsfl>mmtgi 
1. ffi&&ifcgP2. i3tflT>x^4, S{i7>^f-5, 

©to^oT\ m— w#*f*t, Kwt±«»-r*. a 2 
ttiMfi^Ss B3Jisif^«. i otiN cmcommmm. 
mmtmmw?** y y 

[0 0 5 6] W±0«fcpK«jasnfcWav;l/^-4 1 iry 

7x^^ h^At£lfcil{l:>X7 L .U;:ot^T. 

[0 0 5 7] 3t{f=gBA 2fC*>^Ttt, $-f> S"J7;l/ 

!S«tttt*fT3. fLT, v/l/^-v-yTSaBAgpl 0 
{Ct3V>T> S»S£»«2*6ffi**tl«N cfflOiSSiSt 
««#<0*«*ffl8iJfc:** y 7 Tf^lPI L TiSHlf 7 "yf")~ 

[0 0 5 8] C<Dm-&. Vd/^+UTglHa&l OT'tD 
S^-v 'J T©^&ftHPB(i, -»*H/-HB sfc^L 

7*1/- F^i©^7*t 'J7«^lCt5o C<Dtif<Dm 

«) (± (ft 3) Oi7lil4«. 
[0 0 5 9] 
[ft3] 



77 = 



+ Be} 



{(Nc- l)XBs + Be} 



Nc- 1 



Be = PgXBs , Pg >> 1 



[0 0 6 0] (ft 3) Kfe^Ttt, 0U*.t£Nctf 60H 
•a-{Cf±Tj«^5 t=a§ 0 
[0 0 6 1 ] B 3 tCfci^T«U S^^LTS 

m7>7-j-5-?%m?2>o mc. Tivf-^vrmmm 



'J7/Vr-^fcfiLT«If-?^-r§o 
[0 0 6 2] W±<o«t 3tc**fiSo««fi:J:ntf» 

tiztizisyxfru— F(c^L<ao^^fti4±£oges 

KfeV^TMSSCffiBtS 200t7*f VT<D=f- 'J-f\y 
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i) K\tmvtc^<D, -r&fc>-5B&4^ vrmcttmLfc 

coo63] (Mmmm 4)04 &*ftw<Dnm<DB 
m 4 m & z> iasa v;i/^4- y 7 x-^ h ^ Affisfciifi 

[0 0 6 4] 0 4K:fci^T, gfSIBK ->'J7;w^ 

^ u>imm& 1 , sgffiS(a5 2 , y r^iigp 

3, gflTVT^M. v;l/f^t'J7 
•So A3ti3f{tg«, 1 2 ti->U 7;KcJM?.tiT*fcS 

[0 0 6 5] &L±(D£5lzMtitZtircW&-?>\'?-3--vV 
[0 0 6 6] 3{C*5V^T(i. *f\ 

frStii 772*1-5 N c <@<D^ U;l/f- £<D#^fC*f LT 

ttwgpi 2©aj^j;0f#e»ti^fE^ji)gtcj±fl?ijLfc*ff£: 

35 1 3 0ffi77tcScJ<-9-^ J f 'J7ST% itSS»a52 

[0067JC <Di§£\ -f U 3T^Sf gfl 3 T°<D& 

+t'J TOHKRIBIIHa: S' h B s L < f 

[0 068] (&2) letter, Vtt+wrRN 

[0 0 6 9] Sft^SB IfciB^Ttt, apM&rtLTSJS 
ffiSB A 3 *> 631 6 nr * y 
7yft5T'fIt5. #fc. v;^*t'J7il«»6 

S«t4. f LT> i3*MSStSI3 7(C*5V^T, T/l/^+y 
Z«llg|5 6 6 tUf] ZtlZ N c fflOjtSHSfiMI^OS* 



[0 0 7 0] tiL±<D£5lC*nM<D&miC£tll£, isV 

7** y 7&#?&rf siMft^*^ y rmmen 1 3 1 

^miffcCtlc^O. «»RfiJfl!8&** (+t'J7»x 
-»3*/l/b-H fcJtfi&JLfcfetfX «t)^t l J7S 

[007 1 ] mfcwm 5)05 ittmmmmmz 
as 5 tc<fc ssessvji/^*--* y 7x^^ h 5 At£«ina*> 

[0 0 7 2] 0 5{C43t/^T, >"J Wl/^gSSP 
K jfiSMifgl5 2. jM(IT>^4, S{IT>^5. 

fe<D^OT% H-1W*WL, KHHttWr*. A4(± 
i^HI^M. B 4 fiSSSS. 1 4 (i r c m<W7*V V 

•6 -> y va/W^ 1 ottj^/fc— SBtycttjsar-tf 
fcr cfg^s^-rs^+yrv-ytrv-^gp. 1 6(±v;b 
y rfi^srwr s-e/u^r y Taiaaj, 1 7 

fta?<7)+^y7'^ffigi?i 8A>eai7j^n^^^yTif?fi 
y 7^>y tr^yas 1 5 T-iiJR^n7c^^ y rmm 

[0 0 7 3] IX^iDZolcmtftZtirc^m-rjl^Z-irV 

[0 0 7 4] Sfl^BA 4 tC*JJ/"«Ttt, S-T, ->'J 
/^^U/l/^aPl (Cfe^T. iMf!Lfc:l^>yZ;bBe?ljO 

ISffiS%!T% -73, +^yTV-ytT>ygi5l 5(C^3 
|/>T, i'VTWyI'M&tt&l <Othtl<D— Bic— £6*1 

^ r cflgSriSiRfSo l/T, 'J r^lSSP 1 

4 tcfe^r, y t w tr i 5 -eajR^nfe-y- 
a w.mtt.mm<o&% *mmc* + y t* w l t am 
[0075] c vyi/^^-v y r^MSR 1 4 t-<d 

y7'OH«»IHIH|f4>»^UU— h B s lcmL< 
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fc 9 it (84) ©«fc3fCfcSi 

[0 0 7 6] 



7} = 



(rex Be -t- Iog 2 ( N cC rc )} 
{(rc- l)XBs+2xBc| 



[»4] 



~ 0.5X{rc + log 2 ( Nc C rc )} 



Be = PgXBs , 

[0 0 7 7] (R4) fcfcVT* V T&N c tfi 

[0 0 7 8] Sfl^gB 4lC*5l^Tti, S^ftLTiM 
A 4 635 Stir U 7fl»*»I 

U7«Hfi»l 6fr£ffi7j£tl3 r c fH^itg^lfcfl^tD 

jcis^T, ^jv^^vTmm^i 6(Dtnt)t:o, mm 

SB A 4TSiR£ti/-c*-vy7'fS$8 (r effi^^-v 

7fC*5t/>T, jS?tftiS£gP 7 com* ^ 0 . mt'JTr c 

^tijg|5l 8(0fcB*O+YU7"l«^<t0^ **+'J7'K:» 
fctZ'^ujlT—ZZfliBi-tZo fit, /^iwl/fy 

£n3/^U/l/^-*£^y7;l/7*-*»C^&UT«Si 

[0 0 7 9] £U:©«fc3fc#*«^JBI!Mc<fcnfcr, *fiS 

UTT^tfV^l 5fc, v/I/^-++U78IWfflJl 6fr 

y7««*«fflrs*-vy7«ttisn 8t, is»fi£«si5 7 

frSOr cflO'^lwW*— **A;frLT**y7*tii 

[0080] mmmm 6)^6 ittsmonmom 
t86tc«ta»av/^4 i -v y7x^* h7i*j£»a«-> 

rcXBc 



Pg » 1 

[0 0 8 i] 06{c*>^Ts ^!;7;i/^7U;i^li» 

1 s m&mmz. Ii7>ft4, §ffl7V^-f5, 
&ffifffcg|$7, ;<7U^y7*ffl!W8, ^l/^+'J 
7SaW«$l 4, vyl/^-^ U 7«Hg|5 1 6(i0 5fc|pHa 
<D&<0&£DT\ n— ^ML, UJB^(±*B§-T^o A 5 
fijg«Sg, B5«§flgg. 1 9f±Ip«LT«/-»S-9-r 
* + 'J 7" N c M<D o % S"J T/W^ IWl/gftW 1 C0tb73 

^^AIMWak 2 0 {iMIS^^ U 7^y?LM®®!> 
1 9{c|B]#!LT*ffS-f3 r c*0^+'J7%ft«t 

[0 0 8 2] &LtV>*.*lcmilLi£ti1tmm'rA&*+V 

[0 0 8 3] atffSBA 5(CfcV^T«. 

XylVtSftm UCfc^T, 2HsLfc<^>y7/l/B2?iJ<D 

frSfcH^ftS r cfBO/Svlwl/7^— *<D£-^c;ttLT 
1 9lC*3l/^T, >fl{iLTl^.l>N c«Ot7+t'J7©7 

/ <5 isfU&aB i e> m t> £ n -5 / <^ wi/x - - £ #M#r 

*tia«/J^IHIIfflP»<Oll»««KfTt>tiS. f LT, v 
*£JMWas 1 9 T'I5Jfnfc^7*t "J 7 r c ffl*ffl^ 

[0 0 8 4] C<0*^, T/l/^+UT'SiBffil 4TJ-© 
-v 'J 7©JH»»IBIBI»± U- h B s fc^F L < 

tzovmwfcmm) it c&5) ©ck^tc^^o 

[0 0 8 5] 
[%5] 



77 



{(r c- l)XBs + 2XBc) 



0.5 X r c 



Be = PgXBs , Pg » 1 



(14) 
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[0 0 8 6] (ft 5) Kfcl^T, mt';7»Nctf 
[0 0 8 7] SflSHB 5 fcfcVTtt* ^tf^LTiM 

&Jtt>ffi2 0tc*Ji,>T, U7v>^»JWW 1 

9fC(BIWLTMJCS-rS±f5r c fl©*:/^ U 

-T^o ^tc, -svi^+^yrfffSgPi 6K43i^t\ §ft 

^*^U75>^A§«ISPai5 2 OT^^tlfc r c OOlt 

fcv>i/?-*+ u 7i§*^+ y Tftt^Ku ^n^f 

[0 0 8 8] «±©«fc3fc*Hffi©JB«fC«fc*lfcr, *M 
'J7N ci«^->iJ7/l/^7t/;l/f 

tcvv^Atcr cffl^a^-r^aiff^^yT^^^A 
[oo89] mmmm i ) m i ittrnwomffivm 

[0 0 9 0] 07tC*5^T. ->y TVW^lWl/g&gP 
B^fi*Bg-r§ 0 MK M2(±^iSv;U^-vy7 T X^^ 

v^uw/mmmmt Ltoiigi, a 6 ass 
b 6 «sfssB, 2 1 im&<Dn&&MmL® 
mmmmz2frz<on®Lmmmmmzm~3^x, mm 

y 7*»8?-r«ai«^*-v y twwl. 2 2 tiv;i/^-* 
+ y7»wiii 6i}>^(Dmtimmcm^xmm^<Dm 

isams^ 23. 2 4itmx^<om^my>r-i-z 5, 2 
6 T'Sfi?nfcv;u^-v y zfi^^sifi^B a 6 tea 

?--rci:&<^{lgEBB 6te£arr*i:#fcjfSmStBA 
6*>e.Ov;l/^t y/S§5:§flg«B 6 fc«5 Tc 
£&<i£%:mT>Ti-2 5, 2 6 fcfiJg-TS-y— *i U 



— 2 5. 2 6«gJ*-rS^/U^*vy7MS^*gfi 

[0091] Jw±©«fc5K«js8snrci«av;i/^-*-\» y 

[00 9 2] El 7 (C^-T cfc 5 «1M 1 
BM 2 ftfoilflfcfT 5 «^KB!t5. 

[00 9 3] $f mttlSIM 2 CO^TWWtSo *RH 
SBM2cOSm^BB 6 KM3^T«> ^f^/fLT^ 

sbm i frzmztixzrc-vfo?-** vrmmtm^m 
fc*5i/^r, jgsm7>^7 v 2 6T'Sft?nrc^;i/^*-v 

y7®^^ISSIA 6tC«£>-rch&<S{IgEfiB 6 
T, -9— til/- £2 4^6.©?^+y7I§^ 

LTx a2i£ttSP7 fefc^r, vji/^+uTiMtwi 6 
ra*ffiMfegi3 7 ta^j stxs/^ un^— * * s/ y 

[0 0 9 4] «Kffls«M2 036fiSe«A6»Ci3V'»Tti» 

->y T/v®&i(Dmm7 : — r c fg©/^ lwi/^-^c 
g«-rs. ^(c, aaM^2{ct5^T. s'yr*^? 

«-4rJci*LTB»«;»*ff3. iMffi^^yTSiJ 
0?g|5 2 lfc43t^T, ip<iLri/^N cjBOiJ-7++'J7 

r cffl*i«t5. f LT, v;l/^-4=-v 'J 7^PfSP 1 4 

tt^ffifiS[{I^<0§^^{@giJ{c^^ y 71?S«t5. * L 
T, It- ^aU-^2 4(C*5V^s ±fHSIiM^«{f 

^bb 6 tcji e> -rci:^< m&myyTi- 2 6icBm 

[0 0 9 5] CcD^-&, T;l/f*+y7ll»HTO 
y T^HKttHIHiti^V^l/U- h B s lcmL< 

rcwmmzxkK) it (as) <d^^>ic^^ 0 

[0 0 9 6] (a 5) IC&l^X, *7+ty7i8r cA^ 
[0 0 9 7] iiggM 1 fcot>Tt»|pl«(D5QiI^tT 
[0 0 9 8] &L±<r>£?lz^m<DBmc&nig. -?)l> 



(15) 



t$ffi 2 0 0 2 - 2 6 8 7 0 



ummmm®2 2 mmim^Mmm^&^2 2*^ 

©*i£{a8»W*Bf;:S-3^T. 2M»UT^3-g7^ 
UZN cf@O-5^c0 r c {@©+>-7^-V U 7£)i#?-r3S 
{I^+'J7SfJffllg|5 2 1 i^l&ttfcC^CfcfK Sfelfc 
*"Jffl#l$£: (+t'J7tx-»4-;;l/U-h) icitmLfc 

t®> Tr&t>^^g7^{cit#jLfc&©£-r3c£# 

T? £ 5 © T\ * * U 7 %.Zmim-? 3 £ t (Cfc 0 &§gtfij 
[0 099] <MM<DWM 8)08 l±*mfl<DmM<DB 

[0 1 0 0] 08tC*3V^T. i/'JT^^Wl/^gP 

gP8 , «&e«ttisi'[«$gttaia5 2 2 , -9-* a l-* 2 

3, 2 4, ^S{I7>xf-2 5, 2 6(40 7 £|B]«I©& 
©&©T\ IBI-ft^tt U »4H^ti«BS-r^ 0 M3, M 
4 (4SSj£^;1/^* U 7X^^ h 7 AatSfJlfgS/X-r A 

Bi: LTOiJISSv A7t4&{iSB. B7t4SfIg 
B, 2 7t4N cfi^KSfeSStM^^r^li-r-Svyl/^-V 

g rssigPs 2 8 i±mmmtt$immtiiBi& 22^5© 
«seje«?Hif^^ao-v>TN c mw?** g 7©® 

&+i-7** 9 7«©£{IW7J**Jm-3iMfi&+-V V7 
[0101] W±£OJ:?{C^^n/cJ«iiv;l/^+g 

[0 10 2] 0 8{c^-r<to{cM^«M3i;MvSg« 

M4 ttfttfammttnstgi&ttmw-tZo 
[0103] %-rmtmmM4ic-D^Tmw?%o mm 
^@M4©sft^BB neurit. ^ttftLxmm 
mmu 3 frzmztirz u 7{f *t £r7>r- 

■^-2 6TSfI-r^ 0 LT, -9— £2 4{C:fc^ 
jMS{g7>7"9- 2 6 TSfl^n/cv;!^*^ g 7« 
^^ISBA 7 Kp^C < SffiSBB 7 {CgjM 
t5. 3fclC, T^^^^ gr«lig|5 2 9fC*5^T. "9— 

u-^ 2 4*^^^^^ gzfi^^^-vgz 
a-k r*te«Ncffli©ii»it»f9^**/s-rs. 
mt> z ti% n c ®<Dmtm&m^<D&* c*f lt& 

-f-LT. /^U;l/->g7^^gP8(C*3^ 
T» 3SffiSS(S|57^e.t±J^^n5^^^l/-r ; -^^i/g7 

ettKiSUM8J*Hi»2 2fc*5t>-z\ afif ©a 

[0 10 4] «S*e»HM4©aS«S«A7»c4i«,vo4» 



&<> ^{c, ossaaittaiJ 2 *cte«,^» i"j7;w<5u« 

*5ffl^SnS><7WI/^-*©S*fc;tt UTS 

t, w&mmm5imm.mm^2 2v>mtncm-3i*. mm 
(c, &-g-7*-f g 7»©ae«**fti6s. fit. -=? 
0152 8T?^^n/cjMfitt^^#-r^^-g-^+gT^ 

4&®%\lC**V7T^m?5o LT> 

* 2 4 (Cfe^T, ±IS^PfI^?:SfiSBB 7 tcif ^iT 

ct^< 5MSfi7'>'-r9-2 6ceasu ^SffTV^^- 

[0 10 5] £<Dm&. Tfrtt* gZgPS152 7T*© 

s^^v g 7 , offl«[«mBif4"»#;i'U— h b s icmi,< 
feg©'it$se)M«) «4 ($H2) <D&oizrj.z> a 

[0106] CtSt2) (C*5^T. Wt'J7S!Nctf 

* © * * tj tc jt «-r « o 

[0 10 7] «a*»BAK:-D»,^Tfe|B|aiO«ia*fT^. 

[0108] w±©«fc3tc**«©fBa&KJ:ntf, 

<vm^ t ©iB©«ifigaii«iJE««*ja w-r * B«e«« 

«»e*ttiH««fcJs^^TN cBo^-^-y gz©a 
effi¥«-e©5«s«**^*tt«>fe i^/Kc&s<k ^ 
s-g-^^ g 7«©jMe«*j*iww-rsat«3R*-* g 7 

t>-&*-v v7mcktmLrc$>cof?z>c ttfTtzo 
r\ **v7&.*:mt}Q-?2>£tic&omi&!k%im&}m* 

[0109] (Mmoymm 9 ) a 9 ^mm^mnm 

x^A£^rr7"D -y ^-r*&&o 
[01 10] B9C6^T, ->gz;w^u-;i/^g|5 

1 , itffiffitS(g|5 2 , Mff7 >Tt4> S«7 >X9- 5 , 

fc©*©T% H— «F**(*L» SJWt4*l»-rs. A 8 (4 
&@StB, B8t4S«SEBs 3 0ttJ"J7^7U/« 

«as i a»&©/^ u/i/-r-i"f ©iiflisK^raumiiii 

{Ia D pK©f-*-^|W|±ti:«LT(Bl-©itSfi£i!f*ff 3 «fc ^ 
(c->g 7iW^ Isfr&WlgH 1 A^O/^.Wr-?*^ 
SILiS-r^-ylf>^g|?, 3 1 {4!BSa£»fflS2fr5©N c 

B©iS»tt«fi#*ass-ra^r;i/f-*-»'y7Sgwa5» 3 

214-v y tf>^*gl5 3 0*^©tB^J«^fCj;*3s mS3« 

ffijtuifSDTN c B©#-9-r*-v g 7commmt)*&.tt 
rzmmzk** g 7»j»si5, 3 3 g r{t^ 



(16) 

1 1 



*«wrr«v7i/**ir v rmm^ 3 4 izmtm$V7 & 

[0111] w±o«ko»c«figsnfeSs^v/i/^-++u 
mm-?** 

CO 1 1 2] i^ffSBA 8lc^^Xlt, %-?\ i/VT>l> 

3IMT f — **^7i/;Pr- *(<:Xgrr«. fit, Vy 
RID-r-^|p|± (flJAtf^r-^ltMb) tc^LTIBI- 

(Dmmmimm<D&**®mic** y rx^m^xms 

[0 113] C<7)*§^, V/l/^+y7»ffWaP3 1 fO 

-v y T<Dmt&mmmi± s/>#>w u-hbsichk 

fct)©1f«ej3i«) tt (&2) ©JcStcftS,, 
[0 114] (ft 2) fC*3^T, yz&N c # 

TjfcJtffilU ffilfcfcfN c #6 
7]«i^3i:^:So 

[0 115] Sffl^HB 8fCfc^T(i, ^Srtf-LTig 

17yft 5 y 7<if***t 

■5o ^ LT, f77 tT>yg|53 4 {Cfe^.T, V>y tf>^ 

[0 1 16] JW±©«fc5K**afiO«fiRti:«ttitf, ^y 
IwUt^— ^J&ggSLErrv-y tr>ygP3 0 VyfcTV 

ygP3 o*^(Dt±s*<i^{c«fc 0. afip n p«{cisi;TN c 
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m<o&V7** y z<o^fi*^^Ba5)-r«iM^*-v y 

-^(C^LTV-y tT>yg|53 0 tltmcD&mttftoT-? 
<y tT>^g|53 4 fcSrKtT/cC fc'fcfc 5. BftStfUfflSbsti 

* fc>^ y TtScfc j£0>| Lfc b <0 £ t 3 C t 5 CD 

[oi 17] mm<DBmi 0)01 o{±*^co^ss 

©JBtRl 0te«fcSffiiSv;l^*+yT;*^*h'5 Affile 
liyXf A^tjVT 7 n -y ^ mX'& Z> 0 
[0 1 1 8] 0 1 0£*5^T, i"J 771/^7 
K K&ffiffg|5 2, SSBT^tM, Jgffilfcg|5 7, 
b;l/i/yz;b^g|5 8, 'J7MW'l 4, v 

SI/?-** U TtKMffi 1 6, ^il/-^2 4> JMSff 
7>rt2 6ii@K m7 tmU(D^(D^<DX\ RI— ttf 
^^rML, ^fi*BS-r^ 0 A 9«S^, A 1 OtiiM 
fISB, B 9 IZ^mmW, M 5 (4? JBL 3 5 (4 ~> V 7 

/ ^ V)\<m&$?> i & 5 u ? n s > ^ u/it- ? t 

2 *^^jns n c m<Dm&mm*itz&m-tz> 

vr&wm. 3 7itmmLx^Ncm<D-*)-f^ 
■v yzo^^^^tcsijy at« r cfso-y-y^-v U7 
£r£/£-r&?^*-v yyiRiwas. 3 8«is»fit»gi!7*>e. 

ffio^-v y 7 tsflksoj/y 7^<7U*ffiw 1 a»6 

ItSf7b- 5>^*g|5, 3 9(if7b- 5>^7"g|53 8 

yrfliwaaau, 4 oti*-yU7i«fflttffiffli3 9*»6o 
*i' | j7«wait«>^o 

[0 1 19] JW±©J:-5»i:»ja«nfeSfii^/l/^-*-vy 

m.wtz> a 

[0 1 2 0] 0 1 o(c^-rj;^{cattii^A 9 t^o?a 

[0 12 1] Mt&mA 9fC*5V^T{4, S"T> ->U7/W^ 
^ IWl/^&gfl 1 fc*JV>T. 3^{ILrct/^>y7'>'H2?ij£OJM 
fi^-^^/^U;l/7-'-^(c^g|-r§ 0 -73, ?«*-v 
yTSiJtBg|J3 7{CfeI/^T, W5Wt';7Ncl 

3 7tb77T-"-^ (r cl^7*t';7^tf-« 
*5V>T, 7b- 5>^"g[53 5A^tt}7J^n^N c»/^ 



(17) 
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[0 12 2] ^tC, ?^M5<DSfS^SB 9fC*51/^T, 

vTm^*&** vTmicftmi*. 
^>^*SP3 8fcfev^r, Simm^yu— a *>y t* 

2>o ^C0^^P;U->UT;l/^g|5 8^tJV^T(i, f7l/ 

*Mt5. -73, **y7 , 1*f8«tti»3 9tCfc^T 
»«J3 7 ©H^il^T?* *■»*-:/*■*• 'J7tt«*«iat 

So 

CO l 2 3] ^M5<0jMfi^SA I 0(C*5</>Ttts 3; 

y y>imv}<r>mm ; r- iwi/-r— ^Ka&trs. 
wasmtfim 2 tcfev^r. ->y 7/w<5 wi/ssisp 1 

—7a, iMfl^** U 7 , W»»4 0 fC*5l/>T, 4^ 'J 7"lf 
r c*ifctbZ, 0 ^LT, v;l^*Y y 7UWm 1 4 (c*5 

v^t. attest-* vrmim* 0Ti%tbtE>nrcV7** 

[0 l 2 4] C(Dt§^, V/l/f-^+UT'gSBBl 4V<D. 

fc9<Dtt«£2&*) ti (»5) <D<fc5fc&S 0 
[0 12 5] (3&5) Kfcl^T, •y-^-A-UT'iSCr c 

[0126] &L±<D£5ic*nm<oBmic&tii£, mm 
& r c mw-?** u T*9E.mt s^a*-*- y rmmw 

3 7 t. S"J7VW<-7lWl/g*ft#l 

U/l/-r— ^i:?^+-v UT$iJ®g|5 3 7 coffin x— £ 

fc*»6aSfll7U— A%4«t§7U- 5vygf53 5 <fc. 



f7l/- 5>^*g|53 8 f71/- 5>^"gP3 8fr£<£> 

-^(c^y+j-y^^ yroBHM^fesjgfflis*^ U7 
*y»ffi 4 o t *miffc ct\c&<o, m$i.mm%}¥* 

(+* U7txi/^;H/-h) KJtWLfct)©, "T* 
t>%+-v y7lfe{ctt0>JL/ct.Oi:-rsci:A^^S<D 

[0 1 2 7] 

f)7^ b^i^mmm^^KX'^-ox. mmm. 
Ht±, ->y T-^tc^e-nT^fc^fi^-^^m^cD/^ 
■7 U7i/-r— zic^m LTtb^j-r-s -> y u;n2gi 

mzft-o y TM^^tB^-r^x'vi/^-v y 

y 7<m*&*v y 7«*«:$H*LTBfj£»<E> 
y 7a»KiJ^6©KSEit»<i^*iS!a:«LT3rS 
t><7)/^^ ^^-->y T;!/^-"— ^fc^-r§/^^ u 
a45**'j7 T-^p^tf 5 1 £ -v y 7Hi% y 

~»>+:;l/b-h) icJtffOLfcfe©, 1-4b^t')7a 
fc J±^IJ L fc fe £D -T ^ C f: ^T' # § « T\ 4^ -V y Z^f^r 

tZCttfr-g. 900MHz-^2. 4GHzff-pfcffi 
[0 12 8] li^JS2tC|B«gOi«av;l/^-vy7'X^ 



(18) 
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*mii?z>-?ji<?-** y rm^^t. V Tin 

t5DF Tfflt. D F T**6©/^WUf*— **^y 

n o t v Tmm*tfv 7>i'^ ujimwi&frz 

£ -5 £ v > o mm * j»« £ ti§ o 

[o 1 29] m&m3icmw.<D&m-*)w** >j7x^ 

^©*-firH:»UTit»t£«*ffoT/ff«»oa[»l£»g 

•r^T^^+yTfi^^sfi-rssfST'v^^-t, § 

'J 7«pg|5£u -=?;l/^4^ y 7«HfflJA^6©i£»tt 

■7*-*tcasi-rs/<v y 7^mmt^m u v 
^©^•v y 7Hfii*->y 7;w^ u;uas»ap*^m*« 

^fteo-yr^-v y 7©f<yyu- ho¥»tc-r*c ttc 

«K»fUfflJ5!i*«0*»^:*ias c 4: ifivis Z> t ^ 9 #f U * 
[0 13 0] !f5Ra4fcie«o^JST;l/^^y7X^ 

i:, «aiLfcf5aiiSSfcJ±WUT-9-7 , *+- y 7»*»^ 



7l/7~f£, fi7yffUSI?nfcv;l/f4 : -v y 7 
'J 7SfC»KLTBf^»Oifi«!Jttte** 
a*-rsv;l/^-4 i ir'J7(MWBJfc, v/WtyjIl 

u>i/-7— * ^r-> y 7)^7—* ic^m-r v 7 

/l^gS0Pc:$:WU 7/1/^* y 7XIMMi« gfcS* 
■V 'J 7^1?f75cf04 ; t y 7HIIH*S"J 7;!/^-5 

wpxira(A' 6 m ts s ti s -> y u— h icm l < -r -s 
ctic&o. v7**v7<Dm*&;mmm<Dmitici&v 

CO i 3 l] »*«5»i:gB«Oias3Sv;i/^-*+y7X'< 

rcJne-7- u-yi/-7- ^ fc«a l xmtft z is y 
z;i/^vuyu^g|3t. *ibn^t7*+'J7Nc 

^-arfcr c<@*atR-r-5 + ^'J7v-ytf>^-g|3i: s ->y 
7;W^-7 U^^SJSPA^ UjUt— $ <D&*i left L 

■J 7T^if*fToTv;l/^^^ y ZfI^^rt±l^-r-5v;U 

^^yz^pgpc:. T;i/^^y7{i^^t±i'r^iM 

**v7<m*&m?z>%m7>Ti-k. &m7>ri- 
x&mztitzTji?-** y 7fif%^+ y 7S»c»(i 
itr cffloiasfa»^*m^-rsv;i/^^y7a 

v/i/^*+U7aHgp*^«it«a;iRfi^«3S! 

f:, v;i/^-vy7«pgi5^e,©m^m^€»^^y7 
v«y kr>^TaiRsnfc*+ y 7iWB*tta , rs4 i -v y 

A7ibr+^ y7^tBgi5^?>ttj^isti^^ j f y7'Wistc 

^*g|5 , -r^ ^ tf > yg|5A^ f,o/^7 U;b-7— -> y 7 
^■7— ^ tc^^-T 5 / ^ -> y 7" yl'gglSP i: ^r* U 



(19) 
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t %<D5-\ y Tmm%~> v Til/*? u;i/^gi5^ tat} 
$ n§ ~> z/#j]/is— b (c^ l < + s c t tc <fc d , jasflix 

*aHR3Mrrsc fctf-e*«o?. Mtcffi^jnttftfiijg 

[0 13 2] l»5f<«6(C|5«<D«3gv;U^^UTX^ 
*h^AffittiIfc$/;*7 i Afc:,fcfttf, gfigBi: §{gt£ 

rcmm?- $ ufrr- z ic mm u t m tj -r & > u 
na*/>«fiaiaiii<o»»flS<5»cv>^Afc r cffl^jsiR 

■T § -v U 7" 5 > $f AM»» i: , 5/ U 7JW *5 U 
»JW8P©WJfP»i:fleoT»*-lry7 , *fi:»)iLrr c{@© 

ia»4t»«^*a*-r«v7i/^+y7'«»i3Pi:, v/i/ 
t'J7 y 7 ; w < 5 zmfj-znz.i/ 

cffi<D-y-7+^y7<D9'5cDr cIO-y-7+t'J7^7 
[0 13 3] M&g 7 fC3B«OiSfjiV7U^-v 'J 7*X"< 

7ms%*&m-?z> tmcxii Lrc~?;i>r** y 7it* 

y- -t'Sff snftv;i/f* -v y 7« ^^fiisatc i^t 
y z{i^^sms»{cji?>-r c t a < £s«7> 
y 7m^%mm-?z> k.pnc$mt2>-?>w** y 7 



n57m+ y Tfs^tsr^-v y 7Sic»»lt r c 

v;l/^*^yTttMSPfr6©r c ffl<0i£Sfilt«^OS- 
SftgPi:> ifittttSPj^e.© r cfSO^Iwlz-r— 

y z^issPA^fDta^o^^so-^TJifs^coffl 

**as«**+y:riH»*fc» '>yT;i/fc^etiT*fc 

&r cffl©i6SlfcitMS^fc:WLTSftS4 i +y7T?gw 
^btTW+t y Tfi^aj/j-rsv^^ 'J7 
xw8Pfc**su v;u^^ y 7mmmt. s^-s^^ 

•J 7T^H^R-5 %(D*v y TrBlPl^r-> y 7/W^ u 
fc{c<fct), fiLtV^f7*+U7Nci©?^r 
L&m?Z>££tfT*%Z<DT\ fi£**iCoa«W±©Jl[ 
jl©p a pH^iB;4i)S ct^ttSt^^ #fUftSft«A<fll 
[0 13 4] W^8fcE«<oaSStv;l/^-4 i +y7'X'^ 

7m^*&m?z> £mcxii Lrc-?;iT** y rft^^ 
tt'gisn/cT/i/f^t y 7mmtmmmmicmz>? 

y Z«#*Sfit»H»j:»ef c < jMS«7> 
fttcfiiiL, i£§®7->-77"fijM«SB^£tDv;U?- 

^+ y T'O^^ssa-rs v/i/^-v y 7 

{i*t*§mu gfiaati^ -9-— *-au-^^6ai7j« 

ft5^ft+'J7ef*#++ ^SIC^LTN c 

v7m.m$tfrp><DN c®<Dmmw:mm<D& 

7^f-?t|^t§A 7 L';!/>"J7;l/g^a!t, 

y 7«pffl57j>e.oa7jfi^tcs-D"v-TaM4' 

7'©fflfl|ffl^By-e©Se«^3b^ii>j*«>felx^I/Kft-5 



(20) 



v y rmmmt. > y TMc&znr&rcmmT 1 '-** 

/U7 r ~*0&4ettLTB%HR*fT?TN cffl©iIS 
fi£»StY8^-^r tB -T ^ iS:^fi£SJ[gp i: . ftSEttftflMp&ON 
c B0BSmB9®£-4lCttLTj|&«** U 7T'I 

BBa#*s-K*<s * 5 k n y zo^fi** 

*IWirr 5 C i: #T* € 5 <DT\ J: 0 if 7 x — 5> > ^#14 
[0 13 5] M*^9fc:ffi*Oi«iSv/U^-*^y7^^ 

fc^fi-r- ^ <^ uyi/^— ts« u r m*-r * > y 
7;W ^ iwi/gg&gp t , y yyu/ ^ l»vmk&fr 5 © 

><5 wi/^-^tf ©juts©** is] ct i -^|5i±{cwlt 

5c/<7l/;i-f- #%&1Skl,&t-?v >yg(5i:, v-y 
<i©#-y-7** y 7c»^i«^%E^-r§3Mfi^^^ y 

* -V 'J TICK LTifiSattt*fTo T N c {BOffiSEttttft 
y 7T-II^ToT-?;l/f*t y 7ff^ 

%w?rr3v/i^4^ y rmm^t. v^tuji 

-rsv/i/^^yzfi^sM-r^smz^^-T-i:, ^ 
{izv-r^T'^i^n/c^uf-^^ y ymmt&** y 

ffifeifcgfl t , &&|fcg|5fr £ <D N c fficrv S ^U/l/x— ^ 
*f L T v -y tf V gp £ Itm^m^j -5 -y tf > 
i: . x'v y er > ^-g&fr e> ay/ \^ WU-r — fZisVY for 

<o** y rnuHi*^ y 7^a 7 iwi^aasa* 5tn^?n 

S > U- I- fcag L < f 5 c i: fc «fc 0 , fiiMff-^ 

* y 7<ommm±iitmm&mzfo crcm'bmicrz c t 
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[0 1 3 6] I^JSl 0 {C|E«cO^Jg^;U^^^ 'J7^ 

fi^xxA-e&oT, Sitii^fjjti. ->yz;Mc^e»nT 

y 7"»jw»fc, ->y u/i/^jftsu*^ 
m^T*- ^ ^ ?»S{g7 A^^fig-r s ^ u- 5 > v 
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